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REFERENCES OF VALUE IN STUDIES OF INSECTS
AFFECTING THE SOUTHERN PINES.
AN ANNOTATED LIST
R. C. Thatcher1
Southern Forest Experiment Station
Forest Service, U. S. Department of Agriculture
Insect problems are becoming increasingly important to the
practicing forester in the South, requiring him to become fa-
miliar with the identification and habits of particular pests, and
the most recent recommendations for their control.
An attempt has been made to list on these pages the more
useful publications on the important southern forest insects, and
to indicate very briefly the type of information to be found in
each.
The references cited have been prepared or published sines
1900, except for a few important earlier publications. An ex-
ception has also been made for some references concerning' in-
sects that, though not found in the South, are related to the
southern species: such references were included when it was
felt that they might be of value in preparing work plans, obtain-
ing an understanding of the general group, and explaining en-
vironmental effects on insect populations.
Most of the literature cited is in published form, but a few
references have been made to unpublished graduate theses.
'East Texas Research Center, maintained in cooperation with the Stephen
F. Austin State College, Nacogdoches, Texas.
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Beal, J. A., and Massey, C. L.
1945. Bark beetles and ambrosia beetles (Coleoptera: Sco-
lytoidea). Duke Univ. School Forestry Bui. 10, 178 pp.,
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1952. Forest insects of the Southeast: with special refer-
ence to species occurring in the Piedmont Plateau of North
Carolina. Duke Univ. School Forestry Bui. 14, 168 pp.,
illus.
Blackman, M. W.
1922. Mississippi bark beetles. Miss. Agr. Expt. Sta. Tech.
Bui. 11, 130 pp., illus.
Blatchley, W. S., and Leng, C. W.
1916. Rhyncophora or weevils of northeastern America.
682 pp., illus. Nature Pub. Co., Indianapolis.
Chamberlin, W. J.
1939. The bark and timber beetles of North America north
of Mexico. 513 pp., illus. Oreg. State Col. Coop. Assoc.,
Corvallis.
Craighead, F. C.
1950. Insect enemies of eastern forests. U. S. Dept. Agr.
Misc. Pub. 657, 679 pp., illus.
Doane, R. W., Van Dyke, E. C., Chamberlin, W. J., and Burke,
H. E.
1936. Forest insects. 463 pp., illus. McGraw-Hill Book
Co., New York.
Graham, S. A.
1939. Principles of forest entomology. Ed. 2, 410 pp.,
illus. McGraw-Hill Book Co., New York.
Packard, A. S.
1890. The f i f th report of the United States Entomological
Commission. 955 pp., illus. Washington, D. C.
Annotated Bibliography ^ , 7
PINE BARK BEETLES
Black Turpentine Beetle j
Anderson, D. A.
1949. Southern pine bark beetles. Tex. Forest Serv. Bui.
33, pp. 7-8, illus.
Description, area of activity, symptoms, conditions favoring
population increases, habits, prevention, and control.
Bennett, W. H.
1955. Pine bark beetles. Tex. Forest Serv. Cir. 43, 12 pp.,
illus.
Identification of insect and damage, conditions favoring
insects, habits, and control.
1956. Important insect enemies of southern pines. U. S.
Forest Serv. South. Forest Expt. Sta. South. Forest Pest
Reporter No. 10, pp. 10-13, illus.
Importance, habits, signs of attack, control.
Clark, S. F., and Hebb, E. A.
1951. Mortality in pine stands during first year after log-
ging. South. Lumberman, 183 (2297) : 256, 258, illus.
Ips engraver beetle and the black turpentine beetle were re-
sponsible for 62 percent of the volume loss from all causes
on a large pine management study established in east Texas.
Felt, E. P.
1901. Insects affecting forest trees. N. Y. State Forest,
Fish, and Game Comn. Rpt. 7, pp. 480-481, illus.
Description, signs of attack, host trees, life history, and
habits of the black turpentine beetle in New York State.
Flory, C. H., Nettles, W. C., and Barker, W. J.
1955. Forest insects and diseases of South Carolina trees.
S. C. State Forestry Comn. and Clemson Col. Ext. Serv. Bui.
116, 40 pp., illus.
Identification, life history and habits, nature of injury, pre-
ventive and remedial measures.
Harrison, R. P.
1956. Pine bark beetles and their control in Georgia. Ga.
Forest Res. Council Rpt. 2, 8 pp., illus.
Identification, symptoms of attack, prevention of attack,
and control of the black turpentine beetle, the Ips engraver
beetles, and the southern pine beetle.
Hopkins, A. D.
1905. Notes on Scolytid larvae and their mouth parts. Ent.
Soc. Wash. Proc. 7: 145-146, illus.
The labral hooks of the black turpentine beetle larva are
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articulated with another pair of similar structures, which
appear to belong to the pharynx.
1909. Practical information on the Scolytid beetles of
North American forests—I. Bark beetles of the genus Den-
droctonus. U. S. Dept. Agr. Bur. Ent. Bui. 83, pp. 146-153.
Seasonal history in the northern and southern sections of
the insect's range. Activity of overwintered broods and the
number of generations are discussed, along with habits and
economic features.
1909. The genus Dendroctomis. U. S. Dept. Agr. Bur.
Ent., Tech. Ser. 17, pt. 1, pp. 1-164, illus.
History, original and revised description, physiological char-
acteristics, morphological characteristics, revision and sys-
tematic notes, and description of new species in the genus
Dendroctonus.
Jackson, L. W. R., Thompson, G. E., and Lund, H. O.
1954. Forest diseases and insects of Georgia's trees. Ga.
Forestry Comn., p. 26, illus.
General discussion of identification and habits of the black
turpentine beetle in Georgia.
Jones, G. D., and Ford, J. E.
1952. The turpentine beetle in North Carolina. N. C. Agr.
Ext. Serv. Folder 91, illus.
Life history, injury caused by and preventive and remedial
measures for the black and red turpentine beetles.
Jordan, C. R., and Dyer, C. D.
1956. The black turpentine beetle and its control. Univ.
Ga. Agr. Ext. Serv. Cir. 404, 12 pp., illus.
Identification, nature of injury, preventive and remedial
procedures.
Kowal, R. J., and Coyne, J. F.
1951. The black turpentine beetle can kill trees. AT-FA
Jour. 13(9) : 7-8, illus.
Trends toward increased timber losses in recent years, life
history and habits, identification.
Lee, R. E., and Smith, R. H.
1955. The black turpentine beetle, its habits and control.
U. S. Forest Serv. South. Forest Expt. Sta. Occas. Paper
138, 14 pp., illus.
Increasing importance of beetle since 1949 in Deep South,
conditions leading to population buildups, benzene hexa-
chloride an effective insecticide for tree and stump treat-
ment, prevention through proper management, .description
and range, host and site preferences, and signs of attack.
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-, and Coyne, J. F.
1955. Suggested guides for detecting the black turpentine
beetle. Tex. Forest News 34 (6) : 4-5.
Suggestions as to where, how, and when to look for the
beetle, and what to do if it is found.
Polivka, J. B.
1938. 56th annual report. Ohio Agr. Expt, Sta. Bui. 592,
p. 130.
Report of black turpentine beetle activity in healthy trees in
rainfall-deficient areas in the Shawnee State Forest.
Smith, R. H.
1954. Benzene hexachloride controls black turpentine bee-
tle. South. Lumberman 189 (2369) : 155-157, illus.
Relation of beetle habits to control; 0.5 percent gamma BHC
in diesel oil was found to be the most effective material in
preventing attacks on stumps and standing trees.
1955. A control for the black turpentine beetle in south
Georgia and north Florida. U. S. Forest Serv. Southeast.
Forest Expt. Sta. Res. Note 76, 2 pp., illus.
Description of black turpentine beetle attack and control
with a spray of benzene hexachloride in diesel oil.
1956. Death of a pine. Forest Farmer 15(12): 6, illus.
Primarily a pictorial guide on breakdown of dying trees
following bark-beetle attack.
Southeastern Forest Experiment Station.
1956. Annual report, 1955. U. S. Forest Serv., Asheville,
N. C.
In Florida tests, 1-percent gamma BHC in diesel oil, applied
as a basal spray, reduced stand mortality 90 percent.
Swaine, J. M.
1925. The factors determining the distribution of North
American bark beetles. Canad. Ent. 57: 261-263.
Climate is probably a more important influence on black
turpentine beetle distribution than is choice of food plants.
Zimmerman, C.
1868. Synopsis of the Scolytidae of America north of Mex-
ico with notes and an appendix by J. L. LeConte. Trans.
Amer. Ent. Soc., p. 149.
Technical description of the black turpentine beetle.
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Ips Engraver Beetles
Anderson, D. A.
1949. Southern pine bark beetles. Tex. Forest Serv. Bui.
33, 8 pp., illus.
Life habits, methods of attack, evidence of attack, descrip-
tion of tunnels or galleries, preventive and remedial control.
Anderson, R. F.
1948. Host selection by the pine engraver. Jour. Econ. Ent.
41: 596-602.
The pattern of attack by subcortical feeding insects and
variations in the attraction factors of the host are discussed.
Reports inner bark moisture content an important feature
in brood establishment and survival.
Bennett, W. H.
1955. Pine bark beetles. Tex. Forest Serv. Cir. 43, 12 pp.,
illus.
Habits, nature of attacks, conditions favoring insects, pat-
tern of attack, control.
1956. Important insect enemies of southern pines. U. S.
Forest Serv. South. Forest Expt. Sta. South. Forest Pest
Reporter No. 10, pp. 7-9, illus.
Describes the 3 common species, and recommends benzene
hexachloride for control.
Flory, C. H., Nettles, W. C., and Barker, W. J.
1955. Forest insects and diseases of South Carolina trees.
S. C. State Forestry Comn. and Clemson Col. Ext. Serv.
Bui. 116, 40 pp., illus.
Nature of injury, life history and habits, description of
species and areas of attack, preventive and remedial meas-
ures.
Haliburton, W.
1943. Some factors in the environmental resistance of Ips
DeGeer. Unpublished master's thesis. Duke Univ. School
Forestry.
The effects of the death of phloem, contamination of the
host by yeast and staining fungi and associated changes in
moisture content, and other factors. Bark thickness and
phloem thickness particularly affect the success of Ips calli-
graphus brood establishment.
Jones, G. D., and Ford, J. E.
1954. Ips engraver beetles in North Carolina. N. C. Agr.
Ext. Serv. Ext. Folder 108, illus.
A general presentation of the identification, life history and
preventive measures.
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Kowal, R. J.
1955. Ips beetles are killing pines: What shall we do
about it? U. S. Forest Serv. Southeast. Forest Expt. Sta.
Res. Note 81, 2 pp., illus.
Several procedures for reducing or controlling Ips depreda-
tions under various forest conditions. Identification of the
insects, their habits, and conditions favoring build-up are
briefly described.
MacAndrews, A. H.
1926. The biology of the southern pine beetle. Unpub-
lished master's thesis. N. Y. State Col. Forestry, Syracuse.
A brief presentation of observations of the habits of the
southern Ips engraver beetles and their association with the
southern pine beetle.
Orr, L. W.
1935. A correction in the recorded hibernation habits of
two species of Ips bark beetles in Minnesota. Jour. Econ.
Ent. 28: 1021-1022.
Samples of litter and duff seemed to prove conclusively
that, in Minnesota, Ips pini and I. calligraphus hibernate in
these media rather than beneath the bark of trees where
they develop.
Polivka, J. B.
1938. 56th annual report. Ohio Agr. Expt. Sta. Bui. 592,
p. 130.
Report of Ips activity in slash on the Shawnee State Forest.
Savely, H. E., Jr.
1939. Ecological relations of certain animals in dead pine
and oak logs. Ecol. Monog. 9: 321-385, illus.
The succession of insect forms in pine logs of various ages
is presented. Phloem-consuming insects are the primary
invaders during the first year, followed by other secondary
forms and wood-decaying organisms. Variations in deterio-
ration were due to such factors as rapid drying, shading, or
ground contact.
Snyder, T. E.
1935. The Ips engraver beetles in the South. Naval Stores
Rev. 45 (32) : 15.
Variations in environment are highly important in favor-
ing population increases or decreases.
1936. Bark beetles in relation to selective cutting. Naval
Stores Rev. 46 (27) : 19.
The problem of Ips engraver beetle attacks on green trees
following abrupt stops in large-scale logging operations.
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Southern Forest Experiment Station.
1955. 1954 annual report, p. 68. New Orleans, La.
A small-scale study in east Texas suggested that spraying
the scorched base of fire-damaged trees with benzene
hexachloride in diesel oil may prevent Ips attack.
1955. Southern Forest Pest Reporter No. 6, Apr. 18, p. 3.
Cumulative volume losses to Ips depredations in southwest
Mississippi during 1952-1955 amounted to 25,000 MBF.
1955. Southern Forest Pest Reporter No. 8, Sept. 6, p. 2.
Ips activity is associated with prolonged droughts as well
as other stand disturbances.
1955. Southern Forest Pest Reporter No. 9, Dec. 30, pp. 3-4.
A report of the increasing aggressiveness of Ips avulsus in
drought-affected areas of the South. Several instances were
noted in Alabama where /. avulsus attacks preceded south-
ern pine beetle attacks.
St. George, R. A.
1925. The recent death of large quantities of southern pine.
Amer. Lumberman 2607: 50-51, illus.
Losses caused by the three southern Ips species, their life
history and habits, factors contributing to Ips activity, and
control recommendations.
Texas Forest Service
1953. The Ips engraver beetles—their identification and
control. Tex. Forest Serv. Cir. 33, 5 pp., illus.
Characteristics of attack, identification, habits, conditions
favoring the insects, and control.
Wyman, L.
1932. How to combat the pine beetles' damage to the pine
trees. Naval Stores Rev. 41 (48) : 10.
Heavy rains or pronounced cold periods act as a natural
check on Ips activity.
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Southern Pine Beetle
Anderson, D. A.
1949. Southern pine bark beetles. Tex. Forest Serv. Bui.
33, 8 pp., illus.
Identification, life habits, methods of attack, symptoms of
attack, prevention and control.
Balch, R. E.
1928. The influence of the southern pine beetle on forest
composition in western North Carolina. Unpublished
master's thesis. N. Y. State Col. Forestry, Syracuse.
The beetle not only destroys thrifty stands of pure pine but
brings about their replacement by a mixed stand consisting
largely of less valuable, slower-growing species.
Seal, J. A.
1927. Weather as a factor in southern pine beetle control.
Jour. Forestry 25: 741-742.
High brood mortality due to low winter temperatures or
temperature fluctuations preceded by heavy fall precipita-
tion near Asheville, North Carolina.
1933. Temperature extremes as a factor in the ecology of
the southern pine beetle. Jour. Forestry 31: 329-336.
Air temperatures of 10°F. were found to cause almost com-
plete mortality of overwintering broods, while summer
temperatures did not cause mortality except in logs exposed
to direct sunlight.
Bennett, W. H.
1955. Pine bark beetles. Tex. Forest Serv. Cir. 43, 12 pp.,
illus.
Nature of outbreaks, conditions favoring insects, symptoms,
prevention and control.
1956. Important insect enemies of southern pines. U. S.
Forest Serv. South. Forest Expt. Sta. South. Forest Pest
Reporter No. 10, pp. 4-6, illus.
Importance, habits, signs of attack, control.
Bramble, W. C., and Hoist, E. C.
1940. Fungi associated with Dendroctonus frontalis in
killing shortleaf pines and their effect on conduction.
Phytopath. 30: 881-899, illus.
Southern pine beetles introduce a complex of fungi to the
sapwood of living pines. This study concerns an intensive
study of these fungi and their effects on the host's physio-
logical mechanisms.
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Caird, R. W.
1935. Physiology of pines infested with bark beetles. Bot.
Gaz. 96: 709-733, illus.
A series of studies concerning the introduction of fungi by
bark beetles, water conduction as influenced by drying of
wood and fungal penetration, and the influence of fungi
on drying of wood.
Coyne, J. F.
1954. Destructive insects of southern pine. Forests and
People 4(1) : 18-20, illus.
Timber losses due to southern pine beetle, habits, factors
contributing to outbreaks, symptoms of attack, and controls.
Craighead, F. C.
1925. The Dendroctonus problem. Jour. Forestry 23:
340-354.
The effect of droughts on host physiology and southern pine
beetle establishment and development.
1925. Bark-beetle epidemics and rainfall deficiency. Jour.
Econ. Ent. 18: 577-586.
With two exceptions, southern pine beetle outbreaks have
occurred during periods of rainfall deficiency. Beginning
outbreaks appear to be associated with southern exposures
or drier situations.
., and St. George, R. A.
1928. Some effects of fire and insect attack on shortleaf
pine. U. S. Forest Serv. Forest Worker 4(2) : 11-12.
Mortality of burned trees five inches and greater in di-
ameter, or of dominant trees, was primarily attributed to
the southern pine beetle and not directly to fire injury.
Division of Forest Insect Investigations, Bureau of Entomology.
1927. The relation of insects to slash disposal. U. S. Dept.
Agr., Dept. Cir. 411, 12 pp.
Fiske, W. F.
1908. Notes on insect enemies of wood boring Coleoptera.
Ent, Soc. Wash. Proc. 9: 24-26.
A study of the proportion of parasitized individuals of the
southern pine beetle in different trees and in different
portions of the same tree, with additional notes on predators.
Flory, C. H., Nettles, W. C., and Barker, W. J.
1955. Forest insects and diseases of South Carolina trees.
S. C. State Forestry Comn. and Clemson Col. Ext. Serv.
Bui. 116, 40 pp., illus.
Nature of injury, life history and habits, identification,
preventive and remedial measures.
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Heller, R. C., Coyne, J. F., and Bean, J. L.
1955. Airplanes increase effectiveness of southern pine
beetle surveys. Jour. Forestry 53 : 483-487, illus.
Discussion of the most effective type of airplane, mapping
materials, flight speed and altitude, infestation and cost
estimates.
Hetrick, L. A.
1940. Some factors in natural control of the southern pine
beetle, Dendroctonus frontalis Zimm. Jour. Econ. Ent. 33:
554-556.
Nematodes, mites, and parasites found to be natural control
agents.
1949. Some overlooked relationships of southern pine beetle.
Jour. Econ. Ent. 42: 466-469.
Two conditions, disturbance of root systems and fungus
infections, have been noted in association with southern pine
beetle attacks. Lightning-struck or turpentined trees were
seldom attacked unless the root system had been damaged.
Hinds, W. E.
1912. The southern pine beetle and its control. Ala. Agr.
Expt. Sta. Cir. 15, pp. 45-58.
Life history, habits, and controls.
Hoffman, C. H., and Anderson, R. F.
1945. Effect of southern pine beetle on timber losses and
natural restocking. Jour. Forestry 43: 436-439, illus.
A 24-year study of the bark beetle in endemic status in one
area. It was found that pure pine is more susceptible to
attack than pine-hardwood stands and that pine does not
restock the openings formed.
Hopkins, A. D.
1899. Report on investigations to determine the cause of
unhealthy conditions of the spruce and pine from 1880-
1893. W. Va. Agr. Expt. Sta. Bui. 56, pp. 394-414.
A detailed report of the life history and habits of the south-
ern pine beetle, and of factors favoring insect increase.
1903. Some of the principal insect enemies of coniferous
forests in the United States. U. S. Dept. Agr. Yearbook
1902, pp. 270-275, illus.
The various stages of the beetle, habits of the adult and
larva, how trees are killed, host species, range, prevention
and control.
1903. Forest insect explorations in the summer of 1902.
Canad. Ent. 35: 59-61.
Indications of a superior variety of southern pine beetle in-
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volved in epidemics as contrasted to forms existing under
endemic conditions.
1909. Some insects injurious to forests. Insect depreda-
tions in North American forests and practical methods of
prevention and control. U. S. Dept. Agr. Bur. Ent. Bui.
58, pt. V, pp. 57-101.
A history of past epidemics and recommendations for the
prevention and control of future outbreaks.
1909. Practical information on the Scolytid beetles of North
American forests I.—Barkbeetles of the genus Dendroc-
tonus. U. S. Dept, Agr. Bur. Ent. Bui. 83, pt. I, pp. 56-72,
illus.
The seasonal history and habits of the southern pine beetle
in two geographical sections of the United States. There
are four generations and a partial fifth generation in the
northern section and five or six generations in the southern
section.
1911. The dying of pine in the southern states: Cause,
extent, and remedy. U. S. Dept. Agr. Farmers' Bui. 476,
15 pp., illus.
A history of outbreaks since 1842 and the habits of the
southern pine beetle, with suggested control procedures.
1921. The southern pine beetle: a menace to the pine
timber of the southern states. U. S. Dept. Agr. Farmers'
Bui. 1188, 15 pp., illus.
Life history, habits, and potential threat.
Lee, R. E.
1954. Skidway inspections aid bark beetle research. Jour.
Forestry 52: 767, 770.
A technique for detecting incipient southern pine beetle out-
breaks. The cutting area from which any infested logs
were salvaged is studied in detail.
MacAndrews, A. H.
1926. The biology of the southern pine beetle. Unpublished
master's thesis. N. Y. State Col. Forestry, Syracuse.
A detailed study of the life history and habits of the south-
ern pine beetle, with special studies of moisture relation-
ships and the effect of fire and various types of mechanical
damage in inducing beetle attack.
Mattoon, W. R.
1915. Life history of shortleaf pine. U. S. Dept. Agr.
Bui. 244, p. 35.
Southern pine beetle is considered the most serious enemy
of shortleaf pine.
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Southeastern Forest Experiment Station.
1947. Anniversary report 1921-1946. pp. 31-32. Asheville,
N. C.
A summary of experiments conducted during 1921-1946 on
the southern pine beetle and the environment and host
physiological relations associated with it. Initial experi-
ments were concerned with drought studies. Later efforts
were directed toward further correlations between drought
and insect attack, stain and decay organism associations, the
physiology of infested pines, and the relationship of mois-
ture content and temperature to beetle attack and survival.
1956. Annual report, 1955. p. 72. Asheville, N. C.
Benzene hexachloride oil solution was found effective in
controlling southern pine beetle either through penetra-
tion to broods within the inner bark or by killing adults
walking on the bark surface or boring into the bark.
Southern Forest Experiment Station.
1955. 1954 annual report, p. 67. New Orleans, La.
A study of the rise and fall of beetle populations involving
observations on site conditions, soil moisture, tree moisture,
and other factors in areas where outbreaks have just sub-
sided, are apparently at their peak, or are on the upswing.
1955. Southern Forest Pest Reporter No. 6, Apr. 18, pp. 1-2.
A summary of timber losses in the Southern Forest Experi-
ment Station area since 1952. Results from the study of the
rise and fall of beetle population under epidemic and en-
demic conditions.
1955. Southern Forest Pest Reporter No. 8, Sept. 6, p. 2.
Reports an unexpected mid-summer increase in activity
in a known beetle-infested area.
St. George, R. A., and Bqal, J. A.
1929. The southern pine beetle: A serious enemy of pines
in the South. U. S. Dept. Agr. Farmers' Bui. 1586, 18 pp.,
illus.
Life history, habits, agencies affecting population build-up,
associated insects and staining organisms, and areas of
past insect activity.
1930. Drought-affected and injured trees attractive to
bark beetles. Jour. Econ. Ent. 23: 825-828.
Bark beetle outbreaks in North Carolina and Virginia were
found to be closely associated with droughts. Wind-thrown
and lightning-struck trees in such areas were centers of
attraction.
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Swaine, J. M.
1925. The factors determining the distribution of North
American bark beetles. Canad. Ent. 57: 261-266.
Climatic barriers, food and breeding habits, parasites and
predators largely determine the distribution and build-up of
southern pine beetle populations.
Texas Forest Service.
1952. Insects and diseases threaten forests. Tex. Forest
News 31 (1) : 5-8, illus.
Fifty million board feet of sawtimber and 30,000 cords of
pulpwood were killed during an epidemic in southeast Texas
in 1950-1951. It was estimated that one 10-inch brood tree
sheltered in excess of 230,000 beetles.
Wyman, L.
1924. Bark-beetle epidemics and rainfall deficiency. U. S.
Forest Serv. Serv. Bui. 8 (40) : 2-3.
Observations on association of southern pine beetle ac-
tivity with periods of rainfall deficiency and trees weakened
by turpentining.
Zimmerman, C.
1868. Synopsis of the Scolytidae of America north of Mex-
ico with notes and an appendix by J. L. LeConte. Trans.
Amer. Ent. Soc., pp. 141-178.
Technical description of the southern pine beetle and a key
for the separation of species in the genus Dendroctonus.
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Other Bark Beetles
Eaton, C. B.
1941. The influence of the mountain pine beetle on the
composition of mixed pole stands of ponderosa pine and
white fir. Jour. Forestry 39: 710-713, illus.
The mountain pine beetle has caused such severe injury in
some areas of young ponderosa pine and white fir in north-
eastern California as to change the ratio of the two species
from approximately 50:50 to nearly 100 percent fir.
Keen, F. P.
1936. Relative susceptibility of ponderosa pines to bark-
beetle attack. Jour. Forestry 34: 919-927, illus.
Describes a bark-beetle susceptibility classification based on
age and vigor of mature ponderosa pine forests in south-
eastern Oregon and northeastern California.
Lekander, B.
1952. Eine neue Bekampfungsmethode gegen Ips typngra-
phus. (A new method for controlling Ips typographus.)
Trans. 9th Internatl. Cong. Ent, pp. 679-681.
Presents a new method for controlling- Ips typographus in
Sweden through the introduction into living trees of poisons
which are spread via the sapstream. A ring of zinc silico-
fluoride paste is applied near the base of the trees and
covered with tarpaper. The same method is used in treat-
ing trap trees shortly before Ips swarming.
Miller, J. M., and Patterson, J. E.
1927. Preliminary studies on the relation of fire injury
to bark-beetle attack in western yellow pine. Jour. Agr.
Res. 34: 597-613, illus.
Bark beetles supplement and increase the timber losses
initiated by forest fires, while fires have but little influence
in permanently increasing the losses caused by bark beetles.
1929. The relation of windfalls to bark beetle epidemics.
Trans. 4th. Internatl. Cong. Ent. 2: 992-1002.
The root systems of wind-thrown trees are highly effective
in maintaining favorable moisture conditions for bark beetle
attack and brood establishment as contrasted with cut-
tree slash. Pine windfalls are especially conducive to large
population increases.
Moore, A. D.
1955. Ips confusus (Lee.) adults infected with nematodes.
Jour. Econ. Ent. 48: 478.
Many of the adults used as test subjects in studies of the
toxicity of organic insecticides were found to be infected
with two different species of nematodes.
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Person, H. L.
1931. Theory in explanation of the selection of certain
trees by the western pine beetle. Jour. Forestry 29: 696-
699.
An initial weak attraction is due to the formation of vola-
tile oils, such as aldehydes or esters, which are by-products
of a respiratory fermentation or abnormal enzyme activity
in subnormal trees. This attracts beetles from the im-
mediate vicinity; these beetles in turn introduce a yeast into
the inner bark which produces a fermentation strong enough
to attract other beetles from a wider radius. j
Salman, K. A.
1934. Entomological factors affect salvaging of fire in-jured trees. Jour. Forestry 32: 1016-1017.
A study of fire-damaged ponderosa pines suggested that
the following classes are likely to succumb to insect attack
and should therefore be salvaged: (1) Trees more than
50-percent defoliated and with moderate to heavy cambium
injury, (2) trees having 75 to 100 percent foliage injury
and no or little injury to the cambium.
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Red-Headed Pine Sawfly, Loblolly Pine Saivfly
Atwood, C. E., and Peck, 0.
1943. Some native sawflies of the genus Neodiprion attack-
ing pines in eastern Canada. Canad. Jour. Res. 21 (D)
(5) : 115-129.
Technical description of female adult and larva of Neodiprion
lecontei.
Beal, J. A.
1942. Mortality of reproduction defoliated by the red-
headed pine sawfly (Neodiprion lecontei Fitch). Jour.
Forestry 40: 562-563.
Comparisons are made between the percent of defoliation
that shortleaf and loblolly pines can sustain without mortal-
ity under open and shaded conditions. The effect of time
of defoliation in relation to mortality is also suggested.
Benjamin, D. M.
1955. The biology and ecology of the red-headed pine
sawfly. U. S. Dept. Agr. Tech. Bui. 1118, 57 pp., illus.
History of outbreaks, native and exotic hosts, synonomy,
life stages, life history and biology, natural control factors,
ecology, influence of defoliation on host, population survey
methods, economics of control, and control practices. In-
cludes an extensive bibliography.
Bennett, W. H.
1955. Pine sawflies. Tex. Forest Serv. Cir. 42, 4 pp., illus.
Identification, habits, and control of the red-headed pine
sawfly, the loblolly pine sawfly, and a black-headed pine
sawfly (Neodiprion excitans).
1956. Important insect enemies of southern pines. U. S.
Forest Serv. South. Forest Expt. Sta. South. Forest Pest
Reporter No. 10, pp. 18-19, illus.
If defoliation is severe enough to warrant, sawfly infesta-
tions can be controlled by spraying with DDT.
Bird, F. T.
1955. Virus diseases of sawflies. Canad. Ent. 87: 124-127.
Brief consideration is given to virus transmission and factors
affecting the pathogenicity of insect viruses.
Boyd, W. M.
1945. Injurious insects of New Jersey nurseries. N. J.
Dept. Agr. Cir. 355, pp. 65-66, illus.
A brief description of the identification, habits, and control
of the red-headed pine sawfly in New Jersey.
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Brown, A. W. A., and Daviault, L.
1942. A comparative study of the influence of temperature
on the development of certain sawflies after hibernation in
the cocoon. Sci. Agr. 22: 298-306.
Certain temperature relationships are required for insect
development, emergence, selection of infestation site, and
optimum survival. Tests involving controlled high humidity
are discussed in relation to development and survival.
Coyne, J. F.
1954. Destructive insects of southern pine. Forests and
People 4(1) : 20, illus.
Identification, life history and habits, and control.
Eyre, F. H., and Zehngraff, P.
1948. Red pine management in Minnesota. U. S. Dept.
Agr. Cir. 778, 70 pp., illus.
Red-headed pine sawfly markedly prefers jack pine to red
pine in Minnesota plantations.
Flory, C. H., Nettles, W. C., and Barker, W. J.
1955. Forest insects and diseases of South Carolina trees.
S. C. State Forestry Comn., and Clemson Col. Ext. Serv.
Bui. 116, 40 pp, illus.
Red-headed pine sawfly identification, life history and hab-
its, nature of injury, and control.
Green, G. W.
1954. The function of the eyes and antennae in the orienta-
tion of adults of Ncodiprion lecontei (Fitch). Canad. Ent.
86: 371-376.
Results of detailed tests on female adult orientation.
Kerr, T. W.
1954. Control of willow flea weevil, rhododendron lace
bug, and red-headed pine sawfly. Jour. Econ. Ent. 47: 265.
The red-headed pine sawfly was controlled with 50 percent
DDT, 50 percent methoxychlor, and 25 percent malathion
sprays.
McDaniel, E. I.
1938. Some chewing insects infesting Michigan evergreens.
Mich Cir. Bui. 141, pp. 48, 52, illus.
Host trees, size class preference, life history, and control.
Middleton, W.
1921. LeConte's sawfly, an enemy of young pines. Jour.
Agr. Res. 20: 741-760, illus.
Detailed study of the identification, life history, and habits
of the red-headed pine sawfly.
1922. A sawfly injurious to young pines. U. S. Dept. Agr.
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Farmers' Bui. 1259, 11 pp., illus.
Identification, life history and habits, distribution, host
trees, periodicity of attacks, natural enemies, and control
measures.
Rohwer, S. A.
1915. The mating habits of some sawflies. Ent. Soc. Wash.
Proc. 17: 196, illus.
A detailed description of the mating habits of the red-headed
pine sawfly and several other sawfly species.
Ross, H. H.
1955. The taxonomy and evolution of the sawfly genus
Neodiprion. Forest Sci. 1: 196-209.
Schaffner, J. V., Jr.
1943. Sawflies injurious to conifers in the Northeastern
States. Jour. Forestry 41: 580-588.
Habits of sawflies in general in the Northeast.
1951. Pine sawflies. Soc. Amer. Foresters, New England
Sec., Tree Pest Leaflet 15, 6 pp.
Host trees, description of larvae, life history, and control.
Shenefelt, R. D., and Benjamin, D. M.
1955. Insects of Wisconsin forests. Univ. Wis. Col. Agr.
Cir. 500, pp. 26-69.
Identification and general habits of red-headed pine saw-
fly.
Speers, C. F.
1955. Insects which attack pine seedlings in the South.
South. Lumberman 191 (2393) : 147-149, illus.
A general discussion of identification and habits of pine
sawflies.
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PINE TIP MOTHS
Afanasiev, M., and Fenton, F. A.
1947. Pine tip moth and its control in Oklahoma. Jour.
Forestry 45: 127-138.
Life history studies indicated that there are four periods
of moth emergence in Oklahoma.
, and Ashdown, D.
1951. The pine tip moth—how to recognize and control it.
Okla. Agr. Expt. Sta. Bui. B-377, 11 pp., illus.
Description of Nantucket pine tip moth, its habits in Okla-
homa, the species of pine attacked, circumstances under
which attacks are most likely to occur, and control pro-
cedures.
Bennett, W. H.
1955. Pine tip moth. Tex. Forest Serv. Cir. 46, 4 pp., illus.
Identification, habits, and control of the Nantucket pine
tip moth in east Texas.
1956. Important insect enemies of southern pines. U. S.
Forest Serv. South. Forest Expt. Sta. South. Forest Pest
Reporter No. 10, pp. 16-17, illus.
Severely infested plantations can often be pulled through by
spraying the foliage with DDT.
Bronson, A. H.
1941. The Nantucket pine tip moth (Rhyacionia frustrana
Comst.) and its occurrence on the Duke Forest. Unpub-
lished master's thesis. Duke Univ. School Forestry.
A short-term intensive study of the Nantucket pine tip
moth—host species, life history and habits, relation of the
insect to pine stands, control, and other features.
Busck, A.
1914. Description of new Microlepidoptera of forest trees.
Proc. Ent. Soc. Wash. 16: 144-145.
Taxonomic features of pine tip moth and related species.
Cushman, R. A.
1927. The parasites of the pine tip moth, Rhyacioniafrustrana (Comstock). Jour. Agr. Res. 34: 615-622, illus.
A preliminary study of the parasites of the pine tip moth,
with an appended key for identification of the parasites.
Fenton, F. A., and Afanasiev, M.
1946. Seasonal cycle and control of the pine tip moth. Jour.
Econ. Ent. 39: 818.
Life cycle and control studies of the Nantucket pine tip moth
in Oklahoma. Four defined periods of moth emergence
were observed during one season.
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Flory, C. H., Nettles, W. C., and Barker, W. J.
1955. Forest insects and diseases of South Carolina trees.
S. C. State Forestry Comn. and Clemson Col. Ext. Serv. Bui.
116, 40 pp., illus.
Identification, life history, and habits of the Nantucket
pine tip moth in South Carolina. Three or more genera-
tions occur each year in this State.
Graham, S. A., and Baumhofer, L. G.
1927. The pine tip moth in the Nebraska National Forest.
Jour. Agr. Res. 35 : 323-333.
The life history, habits, and natural control of the Nantucket
pine tip moth and of Rhyacionia frustrana bushnelli are con-
sidered in some detail for several areas of the nation. The
tip moth found in Nebraska, R. frustrana bushnelli, is con-
sidered to be a geographic variety of the Nantucket pine
tip moth and differs from the latter in that the overwin-
tering generation pupates in the soil beneath the trees.
1930. Susceptibility of young pines to tip moth injury.
Jour. Forestry 28: 54-65.
A study of the resistance of different species of pine to
attack by Rhyaciona frustrana bushnelli, susceptibility of
the host to injury, and the ability of different species to
develop adventitious buds soon after injury as a factor in
continued height growth.
Additional studies on western yellow pine dealt with varia-
tions in adventitious bud development, growth rate, the
effect of tree height on tip moth infestation, and the pos-
sibility of tip moth control through the breeding of resistant
pines.
Harrington, T. A.
1955. Tip moth and webworm in east Texas. U. S. Forest
Serv. South. Forest Expt. Sta. South. Forestry Notes 97,
p. 2.
In a 1954 test, pine tip moth incidence among loblolly pine
seedlings was not significantly related to shading, nor was
first-year survival affected.
Heinrick, C.
1923. Revision of North American moths of sub-family
Eucosminae. U. S. Nat. Mus. Bui. 123, pp. 20-21.
Taxonomic descriptions of pine tip moth and related species.
Huckenpahler, B. J.
1953. Loblolly best in north Mississippi despite tip moth
and webworm. Jour. Forestry 51: 640.
Loblolly, shortleaf, and Virginia pine suffered severely
from tip moths and the pine webworm. Slash pine was
lightly damaged by tip moth, while longleaf pine and eastern
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redcedar were uninjured. Despite the damage, loblolly
was superior to the others in growth and survival.
Jackson, L. W. R., Thompson, G. E., and Lund, H. 0.
1954. Forest diseases and insects of Georgia's trees. Ga.
Forestry Comn., p. 33, illus.
Identification and habits of Nantucket pine tip moth in
Georgia.
Korstian, C. F., and Maughan, W.
1935. The Duke Forest: A demonstration and research
laboratory. Duke Univ. Forestry Bui. 1, pp. 46-47.
Occurrence and effect of Nantucket pine tip moth infesta-
tions in plantations on the Duke Forest.
Mattoon, W. R.
1915. Life history of shortleaf pine. U. S. Dept. Agr. Bui.
244, p. 36.
Shortleaf pine, because of its high vigor and capacity for
forming new shoots, recovers rapidly from tip moth attack,
suffering chiefly from growth loss.
Mortimer, M. F.
1941. The life history and control of the pine tip moth,
Rhyacionia frustrana (Comstock), (Family: Tortricidae)
at Nashville, Tennessee. Jour. Tenn. Acad. Sci. 16: 189-
206, illus.
Three generations of the moth were observed in the Nash-
ville area. Of the several sprays tested, a fish oil emulsion
containing arsenate of lead gave the most satisfactory
control when applied during the egg or early larval stage.
Polivka, J. B.
1936. Pine tip moths of southern Ohio. Jour. Econ. Ent.
29: 494-497.
There is a correlation between abundance of native pine,
infestation of native pine, and infestation of plantings of
pine species similar in susceptibility to native sorts.
Scudder, S. H.
1883. The pine moth of Nantucket, Retinia frustana. Pub.
Mass. Soc. Promotion Agr., 20 pp., illus. A. Williams &
Co., Boston.
A detailed study of the life history and habits of the Nan-
tucket pine tip moth in the early years of its known occur-
rence in the Northeast.
Shenefelt, R. D., and Benjamin, D. M.
1955. Insects of Wisconsin forests. Univ. Wis. Col. Agr.
Cir. 500, pp. 52-53.
Identification, life history and habits of the Nantucket pine
tip moth.
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Smith, F. F., Fisher, H. J., and Guyton, T. L.
1930. A preliminary report on the control of the pine tip
moth, Rhyacionia frustrana, (Comstock). Jour. Econ.
Ent. 23: 113-118.
Habits of the Nantucket pine tip moth in relation to control
effort. Injury of host species may involve only buds or
buds and twigs, depending on the size of bud and the density
of growth. The length of period of adult activity varies
within the same season.
Southern Forest Experiment Station.
1954. Southern Forest Pest Reporter No. 4., Oct. 15, p. 2.
Report of a heavy tip moth infestation in a slash pine planta-
tion in Alabama.
1955. Southern Forest Pest Reporter No. 8, Sept. 6, p. 4.
Monterey pine plantings in west Florida suffered heavy
mortality during the second and third years following
planting. Native pines survived the attacks.
1955. Southern Forest Pest Reporter No. 9, Dec. 30, pp. 5-6.
Report of general tip moth activity throughout the South,
particularly on adverse sites.
Speers, C. F.
1955. Insects which attack pine seedlings in the South.
South. Lumberman 191(2393) : 147-149, illus.
Species attacked by the Nantucket pine tip moth and
Rhyacionia rigidana, the number of generations per season,
an the effect of infestation on the host in terms of growth
and form as influenced by site or competition.
Stearns, L. A.
1953. The biology and control of the Nantucket pine moth
and the European pine shoot moth. Jour. Econ. Ent. 46:
690-692.
Evaluation of insecticides (Volck and lead arsenate, Black
Leaf 40 and Grasselli spreader-sticker, benzene hexa-
chloride, parathion, and DDT) as potential controls, deter-
mination of emergence periods in Delaware, and develop-
ment of an application schedule.
Swenk, M. H.
1927. The pine tip moth in the Nebraska National Forest.
Neb. Agr. Expt. Sta. Res. Bui. 40, 50 pp., illus.
Intensive study and observations on Rhyacionia frustrana
bushnelli (Busk).
Texas Forest Service.
1949. Pine tip moth. Tex. Forest Serv. Bui. 35, 4 pp. illus.
Identification, life history and habits, and control of the
Nantucket pine tip moth.
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1952. Insects and disease threaten forests. Tex. Forest
News 31(1) : 5-8, illus.
In 1942 tip moths in epidemic numbers damaged trees 30
to 40 feet high.
U. S. Department of Agriculture.
1880. Report of the Commissioner of Agriculture for the
year 1879, pp. 236-238. U. S. Govt. Printing Off.
Detailed observations of the identification, life history, and
habits of the Nantucket pine tip moth and Rhyacionia
rigidana.
Wakeley, P. C.
1928. Preliminary observations on the pine tip moth (Rhya-
cionia frustrana Comst.) on southern pines. Trans. 4th
Internatl. Cong. Ent., pp. 865-868.
Observations on host species and size classes attacked, effect
of site, variations in attacks as affected by host species,
and control possibilities.
1935. Notes on the life cycle of the Nantucket tip moth
(Rhyacionia frustrana Comst.) in southeastern Louisiana.
U. S. Forest Serv. South. Forest Expt. Sta. Occas. Paper
45, 8 pp., illus. (Processed.)
Tip moth infestation is most severe in even-aged stands of
natural or planted loblolly or shortleaf, especially on poorer
sites. Those southern pines which are multinodal and form
adventitious buds are particularly susceptible to attack.
Sonderegger pine is frequently as severely injured as the
loblolly pine parent.
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Pales Weevil
Baldwin, H. I.
1948. Pales weevil damage after fires and logging. N. H.
Forest and Rec. Comn., Forestry Res. Note 37. 1 p.
Natural seedlings were less severely injured than planted
stock on cut-over lands the first season after cutting.
Severity of damage was related to proximity of stumps.
Mortality on salvaged burn areas was more severe than on
unsalvagecl burn areas.
1949. Some observations on pales weevil in New Hamp-
shire. N. H. Acad. Sci. Proc. 1(9) : 53. (Abstract).
Weevil damage may reduce stocking of cut-over lands one-
third. Damage to natural reproduction can be minimized
by partial cuttings which favor dense reproduction.
Beal, J. A., and McClintick, K. B.
1943. The pales weevil in southern pines. Jour. Econ. Ent.
36: 792-794.
A study of the life history and habits of the weevil, conduct-
ed near Durham, N. C. Damage varied inversely with the
distance from pine stumps.
Bennett, W. H.
1955. Pales weevil, Hylobius pales (Hbst.). Tex. Forest
Serv. Cir. 41. 4 pp., illus.
Identification, life history and habits, symptoms, and con-
trol in east Texas.
1956. Important insect enemies of southern pines. U. S.
Forest Serv. South. Forest Expt. Sta. South. Forest Pest
Reporter No. 10, pp. 14-15, illus.
No thoroughly effective control is known, but benzene hexa-
chloride and other chemicals have shown promise in limited
tests.
Bess, H. A.
1944. Insect attack and damage to white pine timber after
the 1938 hurricane in New England. Jour. Forestry 42:14-16.
Two weevils, Hylobius pales (Hbst.) and Pissodes approxi-
matus Hopk., bred in large numbers under the bark of logs
and stumps in wind-thrown stands and caused considerable
mortality of white pine reproduction and plantation trans-
plants.
Brown, R. C.
1949. Pales weevil. N. H. Forest and Rec. Comn. Bien.
Rpt. 1947/48, pp. 31-32.
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Carter, E. E.
1916. Hylobius pales as a factor in the reproduction of
conifers in New England. Proc. Soc. Amer. Foresters 11 :
297-307, illus.
Pales weevil will attack both natural and planted coniferous
stock. Feeding damage has been noted on the bark of limbs
of saplings and sawlog-size trees.
Ferguson, E. R., and Duke, W. B.
1954. Weevil damage on fresh-cut pineland. U. S. Forest
Serv. South. Forest Expt. Sta., South. Forestry Notes 94.
pp. 3-4.
Fifty-five percent of the test seedlings planted on fresh-cut
pineland in east Texas were killed by pales weevil, as op-
posed to 1 percent of the test seedlings in uncut areas.
, and Thatcher, R. C.
1956. Preplanting dip for controlling pales weevil. Jour.
Forestry 54: 469-470.
In limited tests in east Texas, dipping pine planting stock
in dilute benzene hexachloride suspensions reduced damage.
1956. Pales and his pals. Forest Farmer 15(11) : 10, 11,
18, illus.
See abstract immediately above.
Finnegan, R. J.
1956. Weevils attacking pines in southern Ontario. Canad.
Dept. Agr.—Sci. Serv.—Forest Biol. Div. Bimonthly Prog.
Rpt. 12(2) : 3.
Report of weevil breeding and attacks on young pines and
seedlings.
Flory, C. H., Nettles, W. C., and Barker, W. J.
1955. Forest insects and diseases of South Carolina trees.
S. C. State Forestry Comn. and Clemson Col. Ext. Serv.
Bui. 116, 40 pp., illus.
Nature of injury, life history and habits, identification, and
control measures.
Friend, R. B., and Chamberlin, H. H.
1942. Some observations on pales weevil injury to white
pine plantings in New England. 51st Rpt., Conn. Agr.
Expt. Sta. Bui. 461, pp. 530-537.
Periods of active adult feeding, relation of feeding damage
to proximity of stumps, feeding habits of adults on natural
reproduction versus planted stock one and two seasons fol-
lowing cutting, factors affecting seedling mortality, plant-
ing recommendations under various management circum-
stances.
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Jackson, L. W. R., Thompson, G. E., and Lund, H. 0.
1954. Forest diseases and insects of Georgia's trees. Ga.
Forestry Comn., p. 32.
A brief description of identification, life history, and
habits.
MacAndrews, A. H.
1926. The biology of the southern pine beetle. Unpublished
master's thesis. N. Y. State Col. Forestry, Syracuse.
Observations of pales weevil activity in fresh-cut areas.
Northeastern Forest Experiment Station.
1956. 1955 annual report, p. 105. Upper Darby, Pa.
The habits of the pales weevil and recommended planting
procedures. Planting is impractical for two years after a
cutting operation or a fire.
Peirson, H. B.
1920. The life history and control of the pales weevil
(Hylobius pales). Harv. Forest Bui. 3, 33 pp., illus.
A comprehensive study of the weevil in the Northeast.
Distribution, nature of damage, food plants, feeding habits
of adults, migration, seasonal history and habits, associated
fungi, control.
Potts, S. F.
1955. Use of sprays to control the pales weevil (Hylobius
pales). U. S. Forest Serv. Northeast. Forest Expt. Sta.,
Forest Res. Notes 51, 2 pp.
Equipment, formulation of lead arsenate to be used in each
type of equipment, and techniques of application.
Sentell, N. W.
1949. Pales weevil damages plantation in Louisiana. Jour.
Forestry 47: 741.
First-year plantations in a fresh-cut pine area in Louisiana
suffered as high as 90 percent mortality from pales weevil.
Shenefelt, R. D., and Benjamin, D. M.
1955. Insects of Wisconsin forests. Univ. Wis. Col. Agr.
Cir. 500, pp. 62-63.
Identification, seasonal history and habits of pales weevil.
Southern Forest Experiment Station
1954. Southern Forest Pest Reporter No. 1, June, p. 3.
Pales feeding incidence and seedling mortality of two-year-
old planted pines in southern Arkansas and east Texas.
1954. Southern Forest Pest Reporter No. 3, Aug. 13, p. 3.
Weevil-caused mortality of one-year-old seedlings in east
Texas and on the Crossett Experimental Forest in southern
Arkansas.
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1955. Southern Forest Pest Reporter No. 9, Dec. 30, p. 5.
Report of severe damage to planted pine seedlings in the
1954 Arkadelphia, Arkansas, burn area.
Speers, C. F.
1955. Insects which attack pine seedlings in the South.
South. Lumberman 191 (2393) : 147-149, illus.
The life history and habits of pales weevil in the South as
well as the results of control test studies. Two percent al-
drin and heptachlor emulsion sprays were 95 percent ef-
fective in preventing white pine seedling mortality.
1956. Pales weevil control with insecticides: First year
results. U. S. Forest Serv. Southeast. Forest Expt. Sta. Res.
Notes 96, 2 pp.
Tests involving various insecticides used as emulsion sprays,
emulsion dips, or in the granular form indicated that 2 per-
cent aldrin and heptachlor emulsion sprays were the most
effective in reducing pales damage.
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Associated Weevil Species
Harris, T. W.
1880. Insects injurious to vegetation, pp. 71-72. Orange
Judd Co., New York.
The adults of Pachylobius picivorus puncture the buds and
the bark of small branches, frequently causing permanent
injury and breakage of branches. The larvae feed beneath
the bark and often girdle trees.
Hopkins, A. D.
1911. I. Contributions toward a monograph of the bark
weevils of the genus Pissodes. U. S. Dept. Agr. Bur. Ent.
Tech. Ser. No. 20, Part 1.
Technical description and key for the genera in the sub-
families Hylobiinae and Pissodlnae. The general habits and
life history of members of the genus Pissodes are discussed.
Jackson, L. W. R., Thompson, G. E., and Lund, H. 0.
1954. Forest diseases and insects of Georgia's trees. Ga.
Forestry Comn., p. 32, illus.
Notes the similarity of adults of pales weevil and Pachy-
lobius picivorus, as well as the type of damage caused by
both species.
MacAndrews, A. H.
1926. The biology of the southern pine beetle. Unpublished
master's thesis. N. Y. State Col. Forestry, Syracuse.
Observations of reproduction weevil activity. The life his-
tory of the weevil was completed in 70 days.
Sentell, N. W.
1949. Pales weevil damages plantations in Louisiana. Jour.
Forestry 47: 741.
Reports of damage by Pachylobius picivorus associated with
pales weevil damage to first-year plantations over two suc-
cessive years in north-central Louisiana.
Southern Forest Experiment Station.
1955. Southern Forest Pest Reporter No. 7, May 31, p. 3.
Report of reproduction weevil activity in loblolly pine in
southern Arkansas and 99 percent mortality of young potted
Sonderreger pine hybrids at the Southern Institute of For-
est Genetics.
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Related Pine Weevils
Anonymous.
1949. Replanting of felled coniferous woodland in relation
to insect pests. Forestry Comn. Leaflet 25. 6 pp., illus. 25
Savile Row, London, W. I.
Length of time before replanting is safe, method of examin-
ing stumps for infestations, special advice for planting
burned areas, and traps for protecting plantations.
Anonymous.
1952. The large pine weevil, (Hylobius abietis). Forestry
Comn. Leaflet No. 1, 8 pp., illus. 25 Saville Row, London,
W. I.
Identification, life cycle and breeding habits, periods of
mass emergence and maximum destructivity, nature of dam-
age, favorable breeding grounds, distinguishing features of
Hylobius and Pissodes.
Anonymous.
1952. Pissodes weevils. Forestry Comn. Leaflet No. 29,
11 pp., illus. 25 Saville Row, London, W. I.
Features which distinguish the damage and aid in the iden-
tification of members of the genera Pissodes and Hylobius;
distribution, breeding habits and economic status of several
European Pissodes spp.; preventive and control measures.
Brown, R. T., and Young, E. P.
1955. Insect attacks on native and plantation pines in cen-
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